The essential oils of Grindelia squarrosa (Pursh) Dunal and G. hirsutula Hook. & Arn. cultivated in Romania were isolated by hydrodistillation. The essential oils were analyzed by a combination of GC-FID and GC-MS. The identification of the constituents was achieved from their retention indices and comparison of their MS data with computer library database and literature data. The fifty-six identified constituents accounted for 72.1-81.3% of the oils. The oils were found to contain α-pinene, β-pinene, limonene, borneol, bornyl acetate and germacrene D as main constituents. The oils obtained from the two species showed small differences in chemical composition. However, menthol, menthone and pulegone were detected only in the essential oil of G. hirsutula.
The genus Grindelia Willd. (Asteraceae) comprises about 60 species, all of which are native to North and Central America and chiefly concentrated in warm-temperate regions. Several species are cultivated as ornamentals in Europe [1] .
Grindeliae herba is traditionally used as an adjuvant for treatment of catarrhs of the upper respiratory tract, and as an antispasmodic and expectorant [2] . Indigenous peoples of the Americas traditionally used buds of Grindelia species in the treatment of asthma and bronchitis. Grindeliae herba, derived from G. squarrosa and G. robusta, was included in the US Pharmacopoeia in 1893 and later in the German and French Pharmacopoeias [3] . The ESCOP Monographs also added G. humilis Hook. et Arn. and G. camporum Greene to the definition of Grindeliae herba [2] .
The essential oil, accumulated in the aerial parts, has a proposed role in the beneficial effects of the herb, with α-pinene, β-pinene and limonene as the main compounds. Three studies have been conducted concerning the essential oil composition of G. squarrosa, all of them using plant material from Germany [3] [4] [5] . On the other hand, the chemical constituents of the essential oil from G. hirsutula (syn. G. humilis) was evaluated earlier only once, using plant material from Egypt [4] .
In our study, the essential oil compositions of G. squarrosa and G. hirsutula, cultivated in Targu Mures in Romania, were examined. The essential oil contents of the herbs were relatively low (0.1%). The compositions of the essential oils were determined by GC-FID and GC-MS techniques. Table 1 presents the results of the qualitative and quantitative analyses.
The fifty-six identified constituents accounted for 72.1-81.3% of the oils. These oils contained α-pinene, β-pinene, limonene, borneol, bornyl acetate and germacrene D as main constituents. The oils showed small differences in chemical composition. However, menthol, menthone and pulegone were detected only in the essential oil of G. hirsutula.
Compared with literature data, there were substantial differences in the essential oil composition of G. hirsutula cultivated in Egypt and Romania. In our study, the limonene content was considerably higher than in the previously published assessment (7.0% vs 0.2%). The spathulenol (5.5% vs 0.7%) and borneol (3.3% vs 0.2%) contents were also substantially higher, while the germacrene D (4.2% vs 11.9%) yield was lower than expected, and (2E,8E)tridecadiene-4,6-diin-10-ol was absent despite the high ratio (10.5%) reported by El-Shamy et al. [4] .
The α-pinene content (8.3% vs 16.1-35.5%) in G. squarrosa was considerably lower, but the bornyl acetate level (10.8% vs 0.2-1.4%) was more than nine times higher than reported earlier. The spathulenol content (5.4% vs tr-0.2%) also exceeded the previously published ratio [3] [4] [5] .
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Veres et al. Gas chromatography-mass spectrometry: GC-MS analysis was performed with a FINNIGAN GCQ ion trap bench-top mass spectrometer. All conditions were as above except that the carrier gas was He at a linear velocity of 31.9 cm.s-1 and the capillary column was a DB-5MS (30 m × 0.25 mm × 0.25 µm). The positive ion electron ionization mode was used, with a mass range of 40-400 amu.
Compounds identification: Identification of the compounds was based on comparisons with published MS data [7] and a computer library search (the database was delivered together with the instrument), and also by comparison of their retention indices with those of authentic compounds (Extrasynthese, Genay, France) and with literature values. Retention indices were calculated mainly from the GC-MS analysis results [8] .
